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Introduction
Delayed treatment of surgical emergencies is associated with 
increased morbidity and mortality. For acute abdomen, in-
tervention must be timely but individualized. Studies have 
shown that there is a male predominance in the most com-
mon causes of acute abdomen.1–4 Some abdominal surgical 
emergencies are optimally managed within minutes, others 
within hours, while other conditions require observation 
and surgical intervention may end up being unnecessary or 
be safely deferred for several days.4
A study conducted at a district hospital in the United 
Kingdom showed that after admission there were unaccept-
able delays in the surgical management of 14% of 260 pa-
tients undergoing emergency surgery.5 The consequences of 
delayed surgical intervention include added patient discom-
fort, anxiety and inconvenience, and serious complications 
including death. Early operative control of haemorrhage is 
vital, and delays in laparotomy of over 2 hours for intra-ab-
dominal bleeding adversely affects outcomes.6
A Pennsylvania trauma registry study of 243 patients 
with intra-abdominal bleeding and hypotension demon-
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Background
The objectives of this study were to evaluate outcomes among patients with acute abdomen and abdominal trauma who pre-
sented at either of 2 referral hospitals in Addis Ababa, Ethiopia, and to determine the factors associated with delay as well as the 
effects of prehospital and in-hospital delay on outcome.
Methods
We conducted a 1-year prospective cross-sectional study, which included all cases of surgically treated acute abdomen and ab-
dominal trauma admitted to St Paul General Specialized Hospital, Addis Ababa, Ethiopia and Gondar University Hospital, Gondar, 
Ethiopia. Standardized data collection forms were completed for all cases from 1 May 2008 to 30 April 2009. Data were analyzed 
using Epi Info version 6 and SPSS version 13.
Results
A total of 504 patients were studied. Diagnoses were: intestinal obstruction (34.6 %), appendicitis (33 %), and perforated peptic 
ulcer (3.6 %). Sixty-six percent of patients over 45 years of age, 60% of females, and 61% of intestinal obstruction cases were op-
erated on within 3 days of illness onset. The 35% of patients who were operated on more than 3 days after the development of 
symptoms had a mortality of 67%. Fifty-four percent of the cases with a total prehospital and in-hospital time of more than 3 days 
had initially visited other health institutions.
Conclusions
Delay of surgical intervention of more than 3 days for acute abdomen or abdominal trauma adversely affected outcomes. Women, 
patients older than 45 years of age, patients with intestinal obstruction, and those who were referred from other health facilities 
were delayed and had adverse outcomes.
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strated a 1% increase in risk of death for every 3 minutes 
spent in the emergency department before surgery.7
In both Asia and America, pre-admission delays for ap-
pendicitis cases have been associated with increased per-
foration rates, systemic complication rates, and extended 
duration of hospital stay. Delays of 72 hours or more are as-
sociated with serious complications among appendcitis cas-
es.8,9 A hospital study in southern Ethiopia found a mortality 
rate of 13.5 % for acute abdomen; mortality was mainly at-
tributed to delayed presentation, diagnosis, and treatment.10 
Table 1. Sociodemographic characteristics of study subjects
Characteristics Frequency Percent Reference Parameter* P value
Age group (years; n = 504)
<25 201 40.0 2824 aa
<0.0125–44 194 38.5 3630
≥45 109 21.4 2242
Sex (n = 504)
Male 367 72.8 6,823 cc
<0.01
Female 137 27.2 8,880
Marital status (n = 489)
Single 238 48.7 2417 aa
<0.01Married 230 47.0 2890
Divorced/
widowed 21 4.3 157
Religion (n = 499)
Orthodox 406 81.4 93514cc
<0.01Muslim 79 15.8 17770
Other 14 2.8 448
Education (n = 495)
None 75 15.2 2164 aa
<0.01Elementary 150 30.3 2140
Secondary or 
more 270 54.5 1160
Monthly income (n = 267)
<1800 Birr 126 47.2 15292 cc
>0.051800–5999 Birr 107 40.1 15179
≥6000 Birr 34 12.7 6531





Addis Ababa 341 69.0
Gondar 153 31.0
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A study in northwestern Ethiopia found a mortality of 20% 
among 25 cases of small bowel volvulus; all deaths were op-
erated on more than 3 days after the onset of the illness.11 
In Addis Ababa, 73 patients with perforated peptic ulcers 
had a case fatality proportion of 18.9%; the high mortality 
was attributed to delays in presentation, purulent peritonitis, 
sepsis, prolonged preoperative preparation, and insufficient 
therapeutic facilities.12
Accessibility and availability are crucial concepts in 
low-resource settings and can be investigated under the lens 
of the “Three Delays” (delays in seeking care, reaching care, 
and receiving care) conceptualization to explain the delay 
between symptom onset and receipt of appropriate care.13
In Ethiopia, there has been inadequate evaluation of the 
magnitude of the surgical delay issue, the reasons for sur-
gical delays, and the extents to which patient factors and 
health system factors contribute to delays. The objectives of 
this study were to evaluate the effect of time on patient out-
comes, assess patient and the healthcare system contributors 
of delays at 2 referral hospitals, and to determine prehospital 
and in-hospital causes of delayed management of abdomi-
nal surgical emergencies. By identifying the main factors 
responsible for delays and the effects of time on outcomes 
of treatment, remedial actions may be suggested and emer-
gency surgical care may be improved in Ethiopia.
Methods
Study design and setting
This prospective, 1-year, cross-sectional study was carried 
out at St Paul General Specialized Hospital in Addis Ababa, 
Ethiopia and Gondar University Hospital in Gondar, Ethio-
pia. The 2 hospitals where selected because the investigators 
practice in these 2 hospitals, each facility manages high vol-
umes of emergency surgical cases, and we desired perspec-
tives from 2 different settings. St Paul Specialized General 
Hospital is the second largest hospital in the country and 
Gondar University Hospital is the major referral hospital for 
northwestern Ethiopia.
Patients
We included all cases of surgically treated acute abdomen 
and all abdominal trauma cases admitted to the surgical 
wards of the 2 hospitals between 1 May 2008 and 30 April 
2009. This included patients who underwent surgery after 
failure of conservative (nonsurgical) management and those 
who died without an operation. We excluded patients who 
were referred to other hospitals or who received nonsurgical 
treatment.
Data collection
Surgical residents and general practitioners working in the 
outpatient departments of the 2 institutions completed stan-
dardized data collection forms. Documented demographic 
information included age, marital status, income, and dis-
tance between residence or referring facility and the study 
site. The time interval—in days—from the onset of symp-
toms to initial presentation at the outpatient department of 
either study facility was recorded and was considered part 
of the prehospital interval. The time interval from first reg-
istration at the outpatient department to commencement of 
surgery—measured in hours and minutes—was regarded 
as the in-hospital preoperative interval. When inpatients 
absconded against medical advice but later returned to the 
hospital, the total time before the return was included in the 
prehospital interval.
Data analysis
Data were entered into Epi Info version 6 (Centers for Dis-
ease Control and Prevention, Atlanta, GA, USA) and was an-
Table 2. Magnitude of mortality, complication and distribution of prehospital/hospital time of study subjects
Characteristics Number of cases studied Percent (95% CI)
Complication upon  
arrival 462 35.3 (30.9, 39.7)
Post-operative 
complications 424 19.6 (15.8, 14.1)
Death 382 11.0 (  7.9, 14.1)
Table 3. Pre-hospital, hospital and total time of the 
study subjectss
Characteristics Frequency Percent
Pre-hospital Time  (n=324)
<1 day 139 42.9
2-3 days 73 22.5
>3 days 112 34.6
Hospital Time (Outpatient+ Inpatient Time) 
(n=393)
0-3 hrs 291 74.0
>3 hrs 102 26.0
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alyzed using SPSS version 13 (SPSS Inc., Chicago, IL, USA). 
Univariate and multivariate analyses were conducted. In the 
multivariate logistic regression analysis, the outcomes were 
death and postoperative complications, and the indepen-
dent variables were sociodemographic characteristics and 
time delays. To adjust for confounding factors, dependent 
variables having marginal associations (P values below 0.2) 
with the independent variables were included. P values ≤0.05 
were considered statistically significant.
Ethical considerations
Verbal informed consent was obtained from the patients 
seeking emergency surgical care. Ethical clearance and per-
mission to conduct the study was obtained from the research 
and publication committees of both hospitals.
Operational definitions
Prehospital time: The time from the onset of symptoms to 
arrival at the referral hospital.
Complication at arrival: Unstable vital signs, shock, sepsis, 
or peritonitis upon arrival at the referral hospital.
Hospital time
Outpatient time: The length of time spent in the outpatient 
department.
Inpatient time: The time from leaving the outpatient depart-
ment to the commencement of surgery.
Commencement of surgery: Onset of general anaesthesia.
Table 4. Comparison of death by sociodemographic characteristics and pre-hospital time of Study subjects







Age group (years; n = 504)
<25 201 4.5 1.00* 1.00*
25–44 194 7.2 1.66 (0.70, 3.93) 2.20 (0.65, 7.50)
≥45 109 17.4 4.50 (1.96, 10.3) 5.16 (1.42, 18.7)
Sex (n = 504)
Male 367 7.1 1.00* 1.00*
Female 137 11.7 1.73 (0.90, 3.34) 2.10 (0.80, 5.46)
Marital status (n = 489)
Single 238 3.8 1.00* 1.00*
Married 230 11.7 3.38 (1.55, 7.36) 1.97 (0.37, 10.3)
Divorced/
widowed 21 23.8 7.95 (2.38, 26.5) 4.23 (0.44, 40.7)
Education (n = 495)
Illiterate 75 1.3 0.08 (0.01, 0.60) 0.001 (0.00, +∞)
1-6 150 14.7 1.00* 1.00*
7-12 120 10.0 0.65 (0.31, 1.37) 1.97 (0.65, 5.97)
12+ 150 4.0 0.24 (0.09, 0.62) 0.37 (0.06, 2.08).
Pre-hospital Time (n=324)
<1 day 139 5.0 1.00* 1.00*
2-3 days 73 8.2 1.69 (0.55, 5.22) 1.59 (0.43, 5.89)
>3 days 112 12.5 2.69 (1.05, 6.95) 2.04 (0.66, 6.33)
Hospital Time (n=393)
0-3 hrs 291 7.2 1.00* 1.00*
>3 hrs 102 5.9 0.80 (0.31, 2.05) 0.95 (0.33, 2.73)
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Results
A total of 504 cases of acute abdomen and abdominal trauma 
were analysed. Of these, 341 (69%) were from St Paul Spe-
cialized General Hospital, and 163 (31%) were from Gondar 
University Hospital. Seventy-five percent of patients were 
male, 50% were married, and 68% were between 15 and 44 
years of age; the mean age was 32 years. Fifty percent had an 
annual income of less than US$250 dollars, 84% were edu-
cated (elementary to college level), and 81.4% were Ortho-
dox Christians. The sociodemographic characteristics of the 
study sample are summarized in Table 1.
At the onset of symptoms, 80% of study patients were 
advised by relatives or acquaintances to visit a healthcare 
facility. Sixty-six percent were referred to the study centres 
from other health institutions, of which 35.4% were hos-
pitals. The time spent in the referring health facility varied 
from 10 minutes to 96 hours (mean = 12.6 ± 22.1 hours). The 
distance between the referring facility and the study hospital 
ranged from 1 km to 600 km, (mean = 41.8 km). Reasons for 
referral included expectation of better management (58.8%) 
and inadequate resources at the referring facility (22.5%). 
Ninety-one percent of the patients underwent imaging pro-
cedures at the referral hospital; 53.6% were x-rays and 18.3% 
were ultrasound examinations. Haematological investiga-
tion was carried out for 83% of patients.
Trauma accounted for 11.6% of the cases, while the re-
maining 88.4% were nontraumatic acute abdominal condi-
tions. These included acute appendicitis (44.4%), intestinal 
obstruction (36.5%), and perforated peptic ulcers (3.6%). 
There rest of the cases (3.9%) were classified as “other”. The 
Table 5. Comparison of postoperative complication by sociodemographic characteristics and pre-hospital time of study 
subjectss
Characteristics Number of studied cases






Age group (years; n = 504)
<25 201 18.2 1.00* 1.00*
25–44 194 19.3 1.07 (0.61, 1.86) 1.25 (0.60, 2.62)
≥45 109 22.8 1.33 (0.71, 2.49) 1.62 (0.66, 3.96)
Sex (n = 504)
Male 367 17.9 1.00 1.00*
Female 137 23.6 1.41 (0.83, 2.39) 1.57 (0.77, 3.18)
Marital status (n = 489)
Single 238 17.5 1.00* = = = = = =
Married 230 19.8 1.16 (0.70, 1.93) = = = = = =
Divorced/
widowed 21 29.4 1.96 (0.65, 5.93) = = = = = =
Education (n = 495)
Illiterate 75 16.4 0.92 (0.42, 2.03) = = = = = =
1-6 150 17.6 1.00 = = = = = =
7-12 120 23.7 1.46 (0.76, 2.79) = = = = = =
12+ 150 20.7 1.22 (0.65, 2.29) = = = = = =
Pre-hospital Time (n=324)
<1 day 139 10.5 1.00* 1.00*
2-3 days 73 16.7 1.70 (0.69, 4.20) 1.90 (0.76, 4.77)
>3 days 112 25.8 2.96 (1.39, 6.30) 2.67 (1.23, 5.80)
Hospital Time (n=393)
0-3 hrs 291 17.9 1.00* = = = = = =
>3 hrs 102 19.3 1.09 (0.59, 2.03) = = = = = =
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male-to-female ratios by diagnosis were: 5.3:1 for trauma, 
2.2:1 for appendicitis, 2.7:1 for sigmoid volvulus, and 5.0:1 
for perforated duodenal ulcers. Thirty-five percent of cases 
were complicated (according to the study definition) at the 
time of admission: 47% of these with peritonitis, 28% with 
shock, and 20.5% with sepsis. Twenty percent of the patients 
developed postoperative complications, including wound 
infection in 58.8% of these, wound dehiscence in 22.2%, and 
pneumonia 22.2%. Re-laparotomy was performed in 33%. 
Forty-two cases (11%) died after operation (Table 2).
The prehospital time was less than 1 day in 43%, 2 to 3 
days in 23%, and more than 3 days in 35% of cases. Hospital 
time was less than 3 hours for 74% of cases and more than 
3 hours for 26% (Table 3). Sixty-six percent of patients over 
the age of 45 years had a total prehospital time of more than 
3 days; the adjusted odds ratio (OR) for this delay was 4.58 
(95% confidence interval [CI] = 1.25 to 16.8). In 60% of fe-
males, the prehospital time was longer than 3 days (adjusted 
OR = 2.89; 95% CI = 1.31 to 6.35). Fifty-four percent of the 
cases with a prehospital time of more than 3 days had initial-
ly visited other health facilities. Sixty-one percent of those 
with intestinal obstruction had prehospital intervals longer 
than 3 days (adjusted OR = 1.65; 95% CI = 0.71 to 3.83).
Cases with prehospital intervals exceeding 3 days had a 
case fatality rate of 67% (adjusted OR = 3.71; 95% CI = 0.85 
to 16.2) (Table 4). Females and patients older than 45 years 
most frequently had prehospital intervals longer than 3 days 
(Table 5). There were more deaths among patients with intes-
tinal obstruction than among those with acute appendicitis 
or perforated peptic ulcer disease.
Discussion
This 1-year study examined the effects of prehospital and 
in-hospital time on the outcomes of all acute abdmoen and 
abdominal trauma patients presenting to either study site 
during the study period. Acute appendicitis had the highest 
frequency, followed by intestinal obstruction and perforated 
peptic ulcer disease as causes of abdominal surgical emergen-
cies. Intestinal obstruction had the highest mortality. These 
findings are consistent with earlier Ethiopian reports.10,12,14–16 
There was no significant difference in the pattern of delay 
between the 2 referral hospitals. Marital status, education, 
income, and diagnosis were not associated with prolonged 
preoperative intervals, unlike age, gender, and referral from 
another health facility, which were significantly associated 
with delayed surgical intervention.
Delayed surgical treatment for acute abdomen and ab-
dominal trauma significantly increased the risk of compli-
cations and death. Delay was associated with an inordinate 
number of patients presenting with complications at admis-
sion and postoperatively. We found that a delay of more than 
3 days, which was the case for about 1.3% of patients, was 
associated with a significant increase in mortality.
The mean age of 32 was similar to that reported from a 
previous study on acute abdomen in Addis Ababa10 but dis-
parate from a perforated peptic ulcer series from southern 
Ethiopia (24.5 ± 6.1 years).12 The latter report included chil-
dren as young as 6 months old, unlike our study. Our study 
revealed significantly higher mortality and complication 
rates among patients older than 45 years; delays longer than 
3 days were relatively common in this older age group. Other 
studies have shown delays in surgical care to be more prob-
lematic in older patients.12,13
Although trauma and acute abdomen are known to oc-
cur more frequently in males,1–4 in this study the ratios of 
men to women, stratified by disease type, were higher than 
expected. The male-to-female ratios for diagnoses of abdom-
inal trauma, sigmoid volvulus, perforated peptic ulcer, and 
appendicitis in our study were all much higher than the rec-
ognized global ratios. These high male-to-female ratios were 
consistent with previous Ethiopian studies and substantiate 
the concern that Ethiopian women continue to lack access to 
surgical care.10,12 Women were also more likely than men to 
have prehospital and in-hospital intervals exceeding 3 days 
with unfavourable patient outcomes.
Our data showed that relatives and other nonprofession-
als advised the patients to seek care at various health facilities. 
Many of the patients were then referred from health centres 
or smaller hospitals to the participating referral hospitals in 
Addis Ababa and Gondar. Primary health centre person-
nel normally would not be expected to perform abdominal 
surgery, and this study identified that many of the smaller 
hospitals did not have the capacity to treat common abdom-
inal surgical emergencies. Of particular concern was that pa-
tients who first attended health centres or smaller hospitals 
were more likely to be delayed than those who went directly 
to either of the referral hospitals. Patients who went directly 
to the referral hospitals were less likely to suffer complica-
tions or death than those who were referred from lower-level 
hospitals or health centres. These finding indicate that there 
are important health system factors that contribute to delays 
in surgical care for abdominal emergencies.
Most of the patients were underwent prompt surgery at 
the 2 referral hospitals and did not experience serious ad-
verse outcomes resulting from delays within the referral hos-
pitals. There were no adverse effects specifically associated 
with in-hospital delays at the referral institutions; this was 
perhaps because the effects of prehospital delays so greatly 
outweighed those of the in-hospital delays that the effects of 
in-hospital delays were obscured. 
Other studies have shown that delays of more than 3 days 
for acute abdomen or abdominal trauma patients adverse-
ly affects outcomes.6,7,9 Our study has supported this, with 
increased morbidity and mortality noted in patients with 
delays longer than 3 days. Prehospital time was the major 
contributor to these dealys. Prehospital delays, which were 
associated with adverse outcomes, were associated with both 
patient and healthcare system factors. Patient factors includ-
ed female gender and age above 45 years. The neglect of old-
er people and women could be related to lack of community 
knowledge and lack of female and elderly empowerment. 
To reduce delays among these patients and thus improve 
their outcomes, we recommend education to increase public 
awareness of the symptoms and risks of surgical abdominal 
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emergencies among women as well as middle-aged and el-
derly patients.
This study had several limitations. The prehospital inter-
val was reported in days. More precision in this measure-
ment might have shown that delays shorter than 3 days were 
also important. Moreover, missing data affected our results; 
this was partly due to the unwillingness of some respondents 
to provide sensitive information, such as income. This study 
was conducted only in public institutions; evaluation of the 
management provided in the private system would also con-
tribute to an understanding of surgical care of abdominal 
emergencies in Ethiopia.
Conclusions
Delays of 3 days or more adversely affected outcomes among 
acute abdomen and abdominal trauma at the 2 study sites. 
Women, patients older than 45 years, patients with intestinal 
obstruction, and those who were referred from lower-lev-
el health facilities were delayed more frequently and had 
more adverse outcomes. Future research should investigate 
the reasons for delays, particularly among women and pa-
tients older than 45 years of age. Education programmes 
on surgical referrals by nurses, health officers, and general 
practitioners are required and resources should mobilized 
to assure adequate surgical training for these professionals. 
Future investigations of prehospital delays of acute abdomen 
and abdominal trauma surgery should specifically evalu-
ate delays in appropriate referral and the availability of safe 
transport. For a better understanding of the management 
and outcomes of abdominal surgical emergencies in Ethio-
pia, we also recommend investigations of private sector sur-
gical care and research into the reasons that small hospitals 
do not provide surgical care.
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